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We report comprehensive resistivity measurements of single crystalline samples of the
Ba(Fe1−xCox)2As2 high Tc superconductor under hydrostatic pressure up to 2.75 GPa and over
a broad concentration range, 0 ≤ x ≤ 0.099. We show that application of pressure progressively
suppresses the SDW transition temperature, TSDW , in the underdoped regime (x . 0.051). There
is no sign of pressure-induced superconductivity in the undoped BaFe2As2 down to 1.8 K, but ap-
plied pressure dramatically enhances Tc in the underdoped regime 0.02 . x . 0.051. The effect
of pressure on Tc is very small in the optimally and overdoped regimes 0.082 . x . 0.099. As a
consequence, the dome of the superconducting phase extends to x . 0.02 under pressure. We discuss
the implications of our findings in the context of a possible quantum phase transition between the
SDW and superconducting phases.
PACS numbers: 74.70.-b,74.62.Fj
I. INTRODUCTION
The superconducting mechanism of the new iron-
based high Tc superconductors [1] is highly controver-
sial. Among the key questions which remain unsolved is
whether the conventional phonon mechanism is respon-
sible for the superconductivity. Given that the ground
state of the undoped parent phases, such as RFe2As2 (R
= Ba, Sr, Ca), is magnetically ordered in a commen-
surate SDW (Spin Density Wave) state [2, 3, 4, 5, 6],
it is conceivable that spin fluctuations may be playing
a role as a glue of Cooper pairs. Unlike the high Tc
cuprate superconductors, however, the magnetically or-
dered ground state of the undoped parent phases is not
a Mott insulating state, and the electrical resistivity ρ
remains finite in the SDW state [1, 7]. As little as 2 to 4
percent of electron doping into the FeAs layers alters the
nature of the SDW order, as evidenced by the dramatic
changes of the 75As and 59Co NMR lineshapes in the or-
dered state of Ba(Fe1−xCox)2As2 [8]. The exact nature
of the SDW phase in the presence of doped electrons is
not understood very well, but the large distributions of
the static hyperfine magnetic field observed by NMR are
not consistent with a homogeneous, commensurate SDW
state [8]. Upon further increasing the level of electron
doping to the optimal doping level of 6 to 8 %, a high Tc
phase emerges with Tc . 23 K [9, 10, 11, 12, 13].
Besides doping, it also turns out that applied pres-
sure can induce superconductivity with Tc as high as
∼ 29 K in the undoped parent phases of RFe2As2
[14, 15, 16, 17, 18, 19]. The existence of the pres-
sure induced superconducting phase indicates that sub-
tle changes and/or contractions of the structure can
switch on superconductivity from a SDW phase. How-
ever, the mechanism of pressure induced superconductiv-
ity is very poorly understood, and more detailed studies
are required to clarify the effects of applied pressure on
the electronic properties of iron-based high Tc supercon-
ducting systems. Most of the past experimental stud-
ies of these pressure effects, however, have focused on
the optimally doped superconducting phase, or on pres-
sure induced superconductivity in the undoped parent
phase (see [20] for a review). Only limited experimen-
tal studies have been reported for the interplay between
the amount of doping and pressure on the RFe2As2 sys-
tems [21]. In this paper, we will present comprehensive
resistivity measurements under hydrostatic pressure for
Ba(Fe1−xCox)2As2 single crystals over a wide range of Co
concentrations from the undoped (x = 0) to overdoped
regimes up to x = 0.099. Unlike earlier reports of the
observation of superconductivity under pressures applied
by anvil cells [14, 19], we do not observe superconductiv-
ity in the undoped BaFe2As2 at least up to 2.75 GPa. On
the other hand, we do find that applied pressure strongly
enhances Tc in the underdoped regime 0.02 . x . 0.051.
The pressure effect on Tc is very weak in the optimum
and overdoped regimes, hence the dome of the super-
conducting region in the phase diagram extends toward
x = 0 under hydrostatic pressures.
The rest of this paper is organized as follows: in Section
II, we describe experimental details. Our experimental
results in ambient pressure and under hydrostatic pres-
sure are described in Sections III and IV, respectively,
followed by summaries and conclusions in Section V.
II. EXPERIMENTAL METHODS
We grew Co-doped BaFe2As2 single crystals based on
FeAs self-flux methods [9]. The samples were cleaved
and cut into small pieces with typical dimensions of 2
mm × 1 mm × 0.15 mm for electrical transport mea-
surements. We applied high pressures of up to 2.75 GPa
using a compact hybrid pressure cell with a BeCu outer
2jacket and a NiCrAl inner core. Daphene oil 7373 and
99.99% purity Sn were used as a pressure transmitting
medium and a pressure calibrating gauge, respectively.
Sample contacts were made using silver epoxy for con-
ventional four-lead ac-resistivity measurements. We em-
ployed a highly flexible, home-made ac-resistivity mea-
surement rig to achieve high accuracy in the resistivity
measurements. The high pressure cell was placed in a
vacuum canister with helium exchange gas. All of the
measurements reported in this paper were carried out
while warming up the sample from the base temperature
of 1.8 K. In order to ensure that thermal equilibrium was
reached properly, we stabilized the temperature of the
system before conducting the resistivity measurement at
each temperature, instead of continuously ramping the
temperature. We confirmed that measurements carried
out in the warming cycle agree well with those in the
cooling cycle for all of the measurements. We exercised
these precautions because the heat capacity of the high
pressure cell is rather large, and the Cernox temperature
sensor is attached to the exterior of the high pressure cell.
We estimate the upper bound for the potential inaccu-
racy in sample temperature at 0.5 K.
In this paper, we present the details of the resistivity
measurements primarily for x = 0, 0.02, 0.051, and 0.097.
We refer readers to Ref. [21] for the additional details of
measurements in x = 0.04 and 0.082.
III. RESULTS IN AMBIENT PRESSURE
We begin our discussions with a summary of the re-
sistivity data ρab in ambient pressure, P = 0, shown in
Fig.1a. In the undoped sample with x = 0, ρab decreases
suddenly below TSDW = 135 K, in agreement with ear-
lier reports [2, 22]. The cause of this dramatic change has
been identified as a first order SDW phase transition ac-
companied by a structural phase transition from a high
temperature tetragonal to low temperature orthorhom-
bic structure [2]. We note that ρab would increase below
TSDW if SDW energy gaps open for all branches of bands
crossing the Fermi energy [23]. Instead, ρab actually de-
creases below TSDW in the undoped sample.
Once we dope a few percent of Co into the Fe sites,
however, the abrupt drop of ρab is no longer observable,
and ρab exhibits a step-like increase [21, 24]. We pro-
posed earlier that the temperature derivative dρab/dT of
the resistivity data permits us to characterize the step-
like anomaly [21]. We show the summary of the temper-
ature dependence of dρab/dT in Fig.2. The minimum of
dρab/dT is clearly observable at TSDW = 100 ± 1 K for
x = 0.02. The justification for identifying the minimum
of dρab/dT as TSDW is that our
75As and 59Co NMR
measurements for the same batch of crystals reveal typi-
cal signatures of a second order magnetic phase transition
at the same temperature, including divergent behavior of
the nuclear spin-lattice relaxation rate 1/T1 and the on-
set of broadening of the NMR lineshapes [8, 10]. The
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FIG. 1: (a) The temperature dependence of the in-plane re-
sistivity ρab of Ba(Fe1−xCox)2As2 single crystals in ambient
pressure, P = 0. Dotted curves are the best fits to an empiri-
cal relation, ρab = A+BT
n, above 170 K, where A and B are
constants. The concentration dependence of n is summarized
in panel (c). (b) The same data shown on a magnified scale
for the optimal (x = 0.082) and overdoped (x = 0.097, 0.099)
regimes. Notice that the extrapolation of the aforementioned
fits markedly deviate from the data near Tc, where ρab shows
T-linear behavior. (c) Filled circles : the exponent n ob-
tained from the fit of ρab above 170 K. Open diamonds : the
exponent n obtained from a more global fit above Tc in the su-
perconducting samples which do not show an SDW transition
(x = 0.082, 0.097, 0.099).
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FIG. 2: (a) The temperature dependence of the derivative
of the in-plane resistivity, dρab/dT , for Ba(Fe1−xCox)2As2
single crystals with x = 0, 0.02, 0.04, and 0.051 in ambient
pressure, P = 0. (b) dρab/dT for x=0.04 and above in a
magnified scale. Notice that upon cooling, dρab/dT levels
off toward a constant value near ∼ 100 K for x = 0.051 and
above, implying that ρab ∝ T . (c) Filled circles : the constant
slope dρab/dT in the ρab ∝ T regime from Tc to ∼ 100 K as
obtained from the results in panel (b) for the superconducting
samples with x = 0.051 and above. Dashed curve represents
dρab/dT ∼ 1/x, and does not account for the x-dependence
of dρab/dT near Tc.
3enhancement of 1/T1 originates from the critical slowing
down of the low frequency components of spin fluctua-
tions toward a magnetic phase transition, while the NMR
line broadening is due to the growth of spontaneous mag-
netization below a magnetic phase transition.
For higher doping levels with x = 0.04 and 0.051, the
resistivity upturn is less pronounced. By applying the
same criterion based on the minimum of dρab/dT , we
determined the SDW transition temperature as TSDW =
66±1 K for x = 0.04 and TSDW = 40±1 K for x = 0.051,
respectively.
We also observe a clear signature of a resistive super-
conducting transition for samples with x = 0.04 or above.
For example, the x = 0.04 sample exhibits the onset of
superconductivity at Tc = 11.0± 0.5 K. In what follows,
we define the superconducting transition temperature Tc
as the temperature where ρab decreases by 10 % from the
extrapolated linear behavior of ρab from higher temper-
ature. Interestingly, even the x = 0.02 crystal shows a
slight decrease of ρab below 4 K. The observed decrease
is very subtle in ambient pressure. However, application
of hydrostatic pressures dramatically enhances the onset
temperature of the drop in ρab to as high as 10.5 K, and
ρab reaches almost zero at 1.8 K in 2.4 GPa, as discussed
in Section IV. We also confirmed that application of a
9 T magnetic field suppresses the onset of the resistivity
drop, while NMR measurements [8] reveal no additional
magnetic anomaly around ∼ 10 K or below. We therefore
conclude that even the lightly electron-doped x = 0.02
crystal has a resistive superconducting transition.
We summarize the concentration x dependence of
TSDW and Tc in the electronic phase diagram shown
in Fig. 3. The Fe1−xCoxAs layers in the underdoped
regime, x . 0.051, undergo successive SDW and super-
conducting phase transitions. The Tc reaches a maxi-
mum value of ∼ 23.6 K in the optimally doped region
for 0.06 . x . 0.082. Although there is no SDW transi-
tion in the optimally doped regime, the NMR spin-lattice
relaxation rate 1/T1T is enhanced above Tc, providing
evidence for the presence of residual antiferromagnetic
spin fluctuations [10, 25]. Once we enter the overdoped
regime, Tc begins to decrease, and the NMR data no
longer show evidence for enhanced antiferromagnetic spin
fluctuations near Tc [10]. We will discuss the implications
of the phase diagram in Section IV combined with the re-
sults of our measurements under hydrostatic pressure.
Among many puzzling aspects of the electronic proper-
ties of electron-doped Ba(Fe1−xCox)2As2 is the temper-
ature T and concentration x dependencies of ρab. One
can fit the overall temperature dependence of ρab above
TSDW and Tc to a power-law behavior, ρab = A+ BT
n,
with a constant background A [21]. The exponent n, as
determined from the fit in the temperature range above
170 K so that we could apply the same fitting criterion
for all samples, shows only a mild concentration depen-
dence, n = 1.3 ∼ 1.5, above x = 0.04, as summarized in
Fig. 1c. We note that the value of n does not depend
very strongly on the fitting range. For example, even
0
50
100
150
0 0.02 0.04 0.06 0.08 0.1
P = 0 GPa
P = 1.2 GPa
P = 2.4 GPa
P = 0 GPa
P = 1.2 GPa
P = 2.4 GPa
T
 (
K
)
x
T
SDW
T
c
FIG. 3: The x-T electronic phase diagram of magnetism and
superconductivity for Ba(Fe1−xCox)2As2 under pressures of
P = 0, 1.2, and 2.4 GPa. Open and filled symbols represent
TSDW and Tc, respectively.
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FIG. 4: (a) The concentration dependence of the in-plane
resistivity ρab at 290 K for P = 0 (filled circles) and P =
2.4 GPa (open squares). (b) The conductivity σab = 1/ρab at
290 K. Solid lines represent the best linear fits to the data.
if we extend the fitting range down to Tc in the super-
conducting samples with x ≥ 0.082, the deduced values
(shown by open diamonds in Fig.1c) are about the same.
The observed exponent is very close to 4/3 or 3/2, typical
values observed in some heavy Fermion systems [26] or
overdoped high Tc cuprates [27]. It is not clear, however,
if the assumption of the presence of a large temperature
independent background resistivity A is justifiable, espe-
cially in the underdoped regime. We also note that the
extrapolation of the fit below 170 K poorly reproduces
the data below ∼ 100 K in all of the superconducting
samples, because ρab asymptotically approaches T-linear
behaviors, as evidenced by constant slopes below∼ 100 K
in Fig.2b. This T-linear behavior is not consistent with
canonical Fermi liquid behavior, ρab ∼ T
2. We recall
that 75As NMR results in the T-linear regime do not sat-
4isfy the Korringa law, 1/T1T ∝ [Kspin]
2, expected for a
Fermi liquid either [10, 25] (Kspin is the spin contribu-
tion to the NMR Knight shift, which is proportional to
the uniform spin susceptibility).
In order to quantify the systematic variation of ρab,
we summarize the x dependence of ρab at 290 K in Fig.
4a. ρab decreases monotonically with x. To better un-
derstand the systematic trend, we also plot the in-plane
conductivity σab (= 1/ρab) in Fig. 4b. The latter sug-
gests that σab at 290 K increases in proportion to x,
σab(x) = σab(0) + Cx where C is a constant. We found
that the concentration dependence of σab at a fixed tem-
perature above 150 K shows analogous linear dependence
on x as long as all samples remain paramagnetic. It is
well known that similar linear x dependence of σab was
also observed in the high Tc cuprates for a broad concen-
tration range [27, 28, 29].
In the case of the high Tc cuprate La2−xSrxCuO4,
ρab exhibits T-linear behavior over a broad temperature
range up to as high as ∼ 1000 K and for a broad hole con-
centration range from x = 0.01 to 0.22 [29]. This T-linear
behavior may be caused by, among other possibilities, the
quantum criticality [30]. The persistence of the T-linear
behavior to such high temperatures implies that the fun-
damental energy scale which dictates the electronic prop-
erties of high Tc cuprates is large (e.g. the Cu-Cu su-
perexchange interaction J is as large as ∼ 1500 K in
undoped La2CuO4). In contrast, in the present case, the
slope dρab/dT is constant (hence ρab ∼ T ) only below
∼ 100 K and only for x & 0.051, as shown in Fig.2b.
The fact that the T-linear behavior breaks down above
∼ 100 K suggests that the fundamental energy scale of
the electronic properties of FeAs layers is relatively low.
Another important distinction is the concentration de-
pendence of the slope. In cuprates, the slope is roughly
inversely proportional to the doped hole concentration,
i.e. dρab/dT ∼ 1/x in the T-linear regime [29]. This im-
plies that each hole in the CuO2 planes of the high Tc
cuprates contributes to the in-plane conductivity σab (=
1/ρab) by the same amount, regardless of the level of dop-
ing. In the present case, however, the low temperature
slope in the T-linear region does not vary as ∼ 1/x, as
shown in the Fig.2c. Instead, dρab/dT is roughly con-
stant in the optimally doped regime, and begins to de-
crease very rapidly once we enter the overdoped regime
above x = 0.082. In fact, upon further increasing x,
BaCo2As2 with x = 1 has a Fermi-liquid-like ground
state, and satisfies ρab ∼ T
2 below ∼ 70 K [31, 32]. The
latter implies that dρab/dT asymptotes to zero with de-
creasing temperature for x = 1. Recent studies suggest
that this crossover into the Fermi-liquid-like ground state
with ρab ∼ T
2 takes place around x = 0.2 [11, 12, 13].
IV. PRESSURE EFFECTS
In Fig.5, we summarize representative results of re-
sistivity measurements under hydrostatic pressures for
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FIG. 5: Left panels : In-plane resistivity ρab under pressure
for various values of Co concentration x. The upper right
panels (b), (d), and (f) show the derivative of the in-plane
resistivity dρab/dT . The bottom right panel (h) shows the re-
sistive superconducting transition for x = 0.097 under various
pressures.
undoped x = 0, lightly doped x = 0.02, underdoped
x = 0.051, and overdoped x = 0.097 samples. We re-
fer readers to our earlier report for the details of the
measurements on underdoped x = 0.04 and optimally
doped x = 0.082 samples [21]. In all cases, ρab does not
show major qualitative changes under hydrostatic pres-
sure. The magnitude of ρab decreases by ∼ 20% from
0 GPa to ∼ 2.4 GPa, but the empirical relation for the
concentration dependence, σab(x) = σab(0) + Cx, still
holds with a ∼ 20% larger value of C, as shown in Fig.4b.
The exponent n from the fit to ρab = A + BT
n is also
comparable between P = 0 and 2.4 GPa [21].
How does hydrostatic pressure affect the phase tran-
sition temperatures TSDW and Tc? In the case of un-
doped BaFe2As2, our ρab data in Fig.5a and its derivative
dρab/dT in Fig.5b clearly show progressive suppression of
TSDW from 135 K in 0 GPa to 114 K in 2.75 GPa. The
extremely sharp peak of dρab/dT at TSDW = 135 K be-
comes broader under pressure, and the sharp peak is no
longer observable in 2.75 GPa. This may be an indica-
tion that the first order nature of the phase transition at
5TSDW in 0 GPa becomes gradually weaker under pres-
sure, and quite possibly the SDW transition may become
second order. However, we cannot entirely rule out an al-
ternate scenario in which the applied pressure has a mild
distribution due to the freezing of the pressure medium
etc., and therefore TSDW itself has a small distribution
under pressures, especially at P = 2.75 GPa. A distribu-
tion of TSDW over ∼ 5 K would easily mask the sudden
nature of the first order transition, and make the transi-
tion appear to be of the second order.
Another important aspect of our ρab data for the un-
doped BaFe2As2 is that we find no hint of a resistive
superconducting transition up to at least 2.75 GPa. In
contrast with our results, earlier SQUID measurements
detected diamagnetic Meissner signals of a superconduct-
ing transition with Tc as high as 29 K in BaFe2As2
above a critical pressure Pc ∼ 2.8 GPa applied by di-
amond anvil cell [14]. A subsequent report on resistivity
measurements in non-hydrostatic pressure applied by a
Bridgman cell also detected strong suppression of resis-
tivity above a comparable Pc, although zero resistivity
was never observed [19]. In the present case, we cannot
rule out the possibility that our maximum hydrostatic
pressure of 2.75 GPa (< Pc) is somewhat too low to in-
duce superconductivity. Our compact hydrostatic high
pressure cell risks damage, or even a catastrophic failure,
at ∼ 3 GPa or higher. Accordingly, we have not explored
the pressure range above 2.8 GPa. However, it is worth
pointing out that our ρab data in 2.75 GPa shows a ro-
bust signature of an SDW transition at TSDW = 114 K;
it seems highly unlikely that bulk superconductivity sud-
denly sets in under hydrostatic pressure at Pc ∼ 2.8 GPa
unless a structural phase transition takes place between
2.75 and 2.8 GPa.
Next, we turn our attention to the interplay between
Co doping and applied pressure. We summarize TSDW
and Tc as a function of hydrostatic pressure in Fig. 6a,
and b, respectively. Fig.6c summarizes the pressure co-
efficient, dTSDW /dP and dTc/dP , for various Co dop-
ing levels based on the linear fits of the data points in
Fig.6a and b. The results in Fig.6a and c clearly es-
tablish that the pressure induced suppression of TSDW
becomes progressively weaker as we increase the Co con-
centration from x = 0 to 0.051. On the other hand,
Fig.6b and c show that hydrostatic pressure always en-
hances Tc, but the sensitivity of Tc on pressure depends
strongly on the Co concentration x. dTc/dP reaches as
large as +4.3 K/GPa for x = 0.02 ∼ 0.04, but dTc/dP
decreases to ≤ +1 K/GPa in the optimum and overdoped
regimes. It is not clear why the pressure effect on Tc be-
comes so weak for x = 0.082 or above. Our observation
of dTc/dP > 0 in both x = 0.04 and 0.082 also defies
the conventional wisdom based on the Ehrenfest relation
of Tc as estimated by thermal expansion data [33]. An-
other remarkable point from Fig. 6c is that the magni-
tude of both dTSDW /dP and dTc/dP decrease strongly
near x ∼ 0.06. In other words, the effects of pressure on
Tc and TSDW become weak near x ∼ 0.06. These trends
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dTc/dP and dTSDW/dP as a function of the Co concentration
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suggest the existence of a crossover in the electronic prop-
erties near x ∼ 0.06. This finding may be related to a
recent report on the crystal structure which showed that
Ba(Fe1−xCox)2As2 does not undergo a high temperature
tetragonal to low temperature orthorhombic structural
phase transition in the concentration range x & 0.06 [34].
In passing, it is worth noting that the pressure effects
on Tc do not seem to obey a simple universal behavior
in other systems either, and what dictates the pressure
induced change of Tc is not clear. For example, in the
case of the (Ba1−xKx)Fe2As2 system with x = 0.45, Tc
decreases smoothly with pressure up to 2 GPa at a rate
dTc/dP ∼ −2.1 K/GPa [35]. On the other hand, for the
La(O1−xFx)FeAs system Tc ∼ 28 K sharply increases
to 43 K with pressure up to 3 GPa at an average rate
dTc/dP ∼ +5 K/GPa, but application of higher pressure
suppresses Tc [36].
V. SUMMARY AND CONCLUSIONS
By linearly interpolating data points in Fig. 6a and
b at P = 1.2 and 2.4 GPa, we construct the electronic
6phase diagram of Ba(Fe1−xCox)2As2 under pressure at
P = 1.2 and 2.4 GPa in Fig. 3. Application of a hydro-
static pressure of 2.4 GPa suppresses TSDW by 10 ∼ 19 K
for all samples with a SDW transition. On the other
hand, applied pressures enhanceTc dramatically only in
the underdoped region, while affecting Tc little in the
optimum and overdoped regimes. Accordingly, the opti-
mally doped regime with Tc(2.4GPa) ∼ 23.6 K extends
to as low as x = 0.04 ∼ 0.051. Also notice that the op-
timally doped region emerges when the magnetic phase
boundary TSDW intersects the dome of the superconduct-
ing phase near x ∼ 0.05 in P = 2.4 GPa. In the case of
ambient pressure, the intersection is located at a some-
what higher value near x ∼ 0.06 [10, 11, 12, 13].
One can take several different views on the phase di-
agram in Fig.3. One possible scenario is that the SDW
and superconducting phases compete each other. In this
viewpoint, one can attribute the extension of the opti-
mum Tc region to x = 0.04 ∼ 0.05 in 2.4 GPa as a
consequence of the suppression of the SDW instability
by pressure. One can also take a completely opposite
viewpoint; notice that if we traverse the phase diagram
near T = 0 from the superconducting phase x ∼ 0.1
toward x = 0, low frequency antiferromagnetic spin fluc-
tuations as a function of x would diverge at xc ∼ 0.06
in P = 0 GPa and xc ∼ 0.05 in P = 2.4 GPa when we
hit the boundary with the SDW phase, i.e. a quantum
phase transition at xc from the superconducting to SDW
ground state. In fact, our earlier NMR measurements
showed enhancement of antiferromagnetic spin fluctua-
tions for lower doping level x [10], and confirmed such
trends.
In this second scenario, our phase diagram in Fig. 3
might imply that enhanced quantum spin fluctuations
near xc are the key to the superconducting mechanism.
We recall that an analogous scenario involving quantum
criticality has been debated extensively in the context
of high Tc cuprates since the early 1990’s [30, 37, 38],
and more recently in the context of pressure induced su-
perconductivity in heavy Fermions [39, 40]. The recent
finding that application of hydrostatic pressure enhances
both Tc [41, 42, 43] and antiferromagnetic spin fluctu-
ations in FeSe [44] renders additional support to this
second scenario, because spin fluctuations would be sup-
pressed by pressure if superconductivity genuinely com-
petes with the SDW instability.
On the other hand, one may need to be somewhat
cautious in the debate over the cooperation or com-
petition between superconductivity and SDW in the
present case of Ba(Fe1−xCox)2As2, because the struc-
tural phase boundary between the tetragonal and or-
thorhombic phases terminates near x = 0.06 [34]. We
cannot rule out the possibility that subtle changes in the
crystal structure turn off the SDW order rather suddenly
and switch on superconductivity. In this third scenario,
xc decreases from∼ 0.06 in 0 GPa to ∼ 0.05 in 2.4 GPa as
a consequence of the shift of the tetragonal-orthorhombic
structural boundary to x ∼ 0.05 under pressure. Further
structural studies under pressure are required to test the
scenario.
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